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1 - TITLE MODIEIEQ 
See front pag^ ^' 

MEDICINAL COMPOSITION FOH GASTROINTESTINAL TSACT 

Technical Field and Disclosure of the Invention 

The present invention relates to medicinal 
compositions for the gastrointestinal tract, and more 
5 particular ly to medicinal compositions which have activity 
to protect the mucous membrane of the tract and hemostatic 
activity on the tract and 'srhich exhibit useful therapeutic 
effects on peptic ulcers such as gastric ulcer and duodenal- 
ulcer, hemorrhagic gastric erosion (gastritis), reflux 

10 esophagi tis, . radiation injuries, central ulcers' such as 
Gushing* s ulcer,, curling's ulcer and like stress ulcers, 
hemorrhage due to gastric biopsy, etc. 

. The term "ulcers" refer to erosion or defects "• 
■'- on the surface of the structures of organs. They arise 

15 from a v/ide variety of causes which still remain to be 
fully clarified. So-called peptic ulcers, such as 
gastric ulcer and duodenal ulcer, are thought to be 
attributable to the growth of attacking factors (the 
digestive ability of the gastric juice) 'and the deteriora- 

20 tion of protective factors (acting against the former). 
The therapeutic agents heretofore known for such ulcers 
include drugs for inhibiting the attacking factor, such 
as antichlolinergic drugs, antipepsin drugs and like 
antacids, and drugs reinforcing the protective factor, 

25 such as vitaniin U, L-glutamine, gefarnate and slcoseryl. 

The radiation therapy employed for the cancers 
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of the esophagus, stomach, womb, tongue, etc. causes acute 
or chronic (tardive) in f lamination or injuries in the eso- 
phagus, rectum, mouth, etc., such as esophagi tis, esophageal 
ulcer, recti tis, erosion of the tongue, etc., due to the 
5 exposure to radiation. Effective methods of curing these 
diseases have not been developed except, for some simple 
procedures of treatment, such as washing with bactericidal 
agents, injection of steroid and administration of gels of 
synthetic aluminum silicate, aluminum hydroxide and like 

10 mucous membrane protective agents. Such treatment is unable 
to achieve a high therapeutic effect. 

Central peptic bleeding attendant on serious 
cerebral injuries such as cerebral tumor, cerebral vascular 
disorder and injuries in the head, is widely knoYm as 

15 Gushing' s ulcer. Gushing' s ulcer,, as well as curling's 

ulcer due to burning, is presently considered to be typical 
of stress ulcers, and many experimental and clinical 
findings have been accumulated. Usual stress ulcers are 
relatively easy to cure although frequently recurrent and 

20 seldom involve large hemorrhages that would lead to a lethal 
result although en^tailing hematemesis or hematochesia, 
whereas Gushing' s ulcer is difficult to prevent, involves 
bleeding which, if occurring, is severe and difficult to 
• check, and is therefore markedly serious, for example, in 

25 respect of mortality and one of the most formidable 
complications in neurosurgery* The mortality due to 
bleeding is said to be as high as 70 % although varying 
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from reporter to reporter. While various preventive and 
therapeutic methods have been used for Gushing' s ulcer*, a 
very fev; of them have proved effective. The drugs and 
therapies y/hich are said to be useful for usual stress 
ulcers are almost ineffective on Gushing' s ulcer, and trans- 
fusion appears to be the only measures to be taken. More-* 
over the ulcer causes a very large hemorrhage, so that it is 
not infrequently required to replace the whole blood in the 
body in one day. The large amount of transfusion entails 
the hazard of complications. 

Fiberscopes, especially those for gastic biopsy, 
are presently .indispensable to the diagnosis of gastric 
diseases. .Gastric biopsy is today performed by more or 
less forcibly removing a piece of tissues vrLth a forceps 
and inevitably causes bleeding from the site of examination. 
The bleeding usually ceases spontaneously, but if the site 
includes a lesion of gastric cancer or ulcer, atrophic 
gastrisis or gastric polyp, bleeding occurs at a relatively 
high rate and is difficult to check, frequently resulting 
in hematemesis or hematschezia after the biopsy. To stop 
the bleeding due to gastric biopsy, it is practiced to 
locally apply an adrenaline solution or intramuscularly or 
intravenously administer a hemostatic agent, such as phyto- 
nadione (vitamin K^^), hemocoaglase (lipitinase) or the like, 
but it is doubtful whether or not the bleeding can be 
checked completely, it is desired. to provide hemostatic 
agent and methods for effectively and reliably stopping 
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bleeding promptly. 

An object of the present invention is to provide 
a novel ulcer curing composition or medicinal composition 
for tbe gastrointestinal tract lYhich contains as its active 
component a compound entirely different from those contained 
in the foregoing kno^kra agents for curing peptic ulcers. 

Another object of the invention is to provide a 
clinically very useful novel medicinal composition which 
acts rapidly on radiation injuries which are not curable 
effectively by any of kno\vn methods- to greatly alleviate 
subjective symptoms and satisfactorily reduce erosive changes 
on the mucous membrane subjectively, the composition further 
being capable of remarkably decreasing the frequency of 
central gastric tract bleeding due to Gushing' s ulcer, etc* 
and being substantially free of side effects. 

Another object of the invention is to provide a 
novel hemostatic composition for checking hemorrhage due to 
gastric biopsy. 

The above objects of the invention can be fulfilled 
by providing a medicinal composition which" is characterised 
in that the composition contains a water-soluble salt of 
alginic acid as its active component. Thus the present 
invention provides a medicinal composition for the gastro- - 
intestinal v/hich is characterized by a vrater-soluble salt of 
alginic acid contained therein as its active component and 
v/hich has activity to protect the mucous membrane of the 
gastrointestinal tract and to check bleeding from the tract. 
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Examples of water-soluble salts of alginic acid 
which are useful as active components of this inventio;i 
are sodium salt, potassium salt, aximonium salt, amine salt, 
etc. of alginic acid. Alginic acid is a polysaccharide 
(composed of D-mannuronic acid . and L-guluronic acid) which 
is a po3,yuronic acid present in the form of calcium salts 
or magnesium salts in the cell walls and between the cells 
of Phaeophvceae. such as Laslnarla, Ecklonia and Eisenia. 
The acid is usually obtained by extraction from Phaeo-phvceae 
with a dilute alkali solution and purification of the extract 
in the form of a sodium salt. In the field of pharmaceuti- 
cals, sodium alginate is conventionally used chiefly as a 
material for preparations and also as an expansible laxative 
and a plasma extender. Since the compound has activity to 
cure v/ounds and injuries and to check bleeding, it is 
knovm also as a physical hemostatic agent (generally for 
topical application to injuries). However, nothing what- 
ever is reported about the use of sodium alginate for 
curing peptic ulcers or about the cases wherein sodium ' 
alginate is used for curing radiation injuries and central 
ulcers such as curling's ulcer. Furthermore the compound 
has never been used as a hemostatic agent for checking 
bleeding due to gastric biopsy. 

Moreover, sodium alginate is a natural high- 
nolecular-weight polysaccharide and is therefore not uniform 
in its quality. The pharmacological activity thereof will 
naturally vary due to variations, for example, in its 
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composition and molecular weight distribution, and also in 
viscosity when it is in the form of an aqueous solution. 
No research has been made on the relation hetv/een the phar- 
macological activity and such physico chemical properties. 

V/e have conducted intensive research on .the 
.relation between the quality of sodium alginate and other 
water-soluble salts of alginic acid and the pharmacological 
activity thereof and found in the course of the research 
that these water-soluble salts of alginic acid have activi- 
ty to protect the mucous membrane of the gastrointestinal 
tract and activity to check bleeding from the tract which 
activities have not been known before. Stated more 
specifically, ^e have found that an aqueous solution of 
sodium alginate, when given to patients with gastric ulcer, 
forms in the site of gastric hemorrhage or erosion insoluble 
alginic acid due to the participation of gastric juice and 
that the acid covers the site to check the bleeding, provide . 
protection against external attacking factors and further 
inhibit breakdo\7n of the tissues, whereby the lesion can 
be cured, ■ 

V/e have further found that the water-soluble 
salts of alginic acid produce remarkable clinical effects 
when used for curing radiation injuries and ulcers associated 
with the central nervous system and also that the salts are 
capable of reliably and rapidly checking the bleeding result- 
ing from gastric biopsy. The present invention has been 
accomplished based on these novel findings. 
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The medicinal composition of this invention for 
the gastrointestinal tract is essentially in the form- of 
an aqueous solution prepared by dissolving a v/ater-soluble 
salt of alginic acid, serving as its active component, in 
v/ater (purified water, or sterilized purified water). 
Useful water-soluble salts, of alginic acid are usually 
about 60,000 to 250,000, preferably 100,000 to 200,000, in 
average molecular weight. The average molecular weight is 
determined by dissolving the alginate in 0.1 N sodium 
chloride, measuring the velocity of flow of the solution 
per second by Ostwald's viscometer and calculating the 
intrinsic viscosity. The 2 h/V % aqueous solution of a" 
water-soluble salt of alginic acid having the above-rnentioned 
average molecular weight usually has a viscosity of about 
5 to 150 centipcises as measured by a B-type viscometer 
(tv/o rotors, 2 min., 20 °C). Alginates which are in this 
range of viscosity are suitably used in this invention to 
produce the desired effect. The medicinal composition of 
this invention for the gastrointestinal tract, which is in 
the form of such aqueous solution, is used usually as 
adjusted to a concentration of at least about 2 "//V %, 
preferably about 3 to 5 V//V When having a concentra- 
tion in this range, the aqueous solution usually has a pH 
of about 7 and is favorably used. When desired, however, 
the pH is adjustable with use of a usual pH adjusting • 
agent, such as sodium hydroxide or hydrochlcric acid. 
Accordingly all the hydroxyl groups of the alginate to be 
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used need not be neutralized (100 % neutralization), but 
at least about 50 % thereof may be neutralized. To adjust 
the pH to the range of 6 to 8 xxhich is favorable for use, 
it is desirable to neutralize at least about 70. % of the 
groups. Disinfectants, flavoring agents, sv/eetene^s and 
other various additives which are usually used can be 
incorporated into the medicinal coaposition of this 
invention by usual methods. The composition in the form 
of an aqueous solution, lil« usual liquid preparations, etc., 
is sterilized by heating in the usual manner. 

The medicinal com^position of .the invention for the 
gastrointestinal tract is administered usually in the form . 
of an aqueous solution having a concentration in the -fore- 
going range. The dosage is suitably determined in accordanc 
with the concentration of the composition, the symptoms of 
the patient, etc. For usual gastric ulcer, duodenal ulcer 
or the like, for example, the composition is given at a 
dose of about 10 to 100 ml, preferably about 20 to 80 ml, 

» 

once daily per patient. For esophageal ulcer, it is 
similarly given at a dose of about io to 60 ml, preferably 
about 20 to 30 ml. In the case of radiation injuries or 
central ulcer, the composition is given orally at a dose of 
about 10 to 100 ml, preferably 20 to 80 ml, once daily per 
person or intrarectally at a dose of about 20 to 200 ml, 
preferably kO to 160 ml, once daily per person. The time 
and frequency of administration are determined as desired. 
The composition is given at least once, preferably three to 
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five tines, daily before meals, before meals and before 
retiring, or betv/een meals before the appearance of 
symptoES. The frequency of administration can be increased 
further. The method of administration is determined in 
accordance '.Tith the symptoms of the patient, the dose of 
the composition and the concentration of the active compound. 
Preferably the composition is given orally, via the nose 
or endoscopically. For application to the lor/er intestinal 
tract for colitis, recti tis, etc., the composition may be 
injected into the Intestine. 

To check the bleeding due to gastric biopsy, the 
composition is applied to the site of biopsy orally, ' or 
preferably endoscopically. The dose is usually about- 5 to 
100 ml, preferably about 10 to 60 ml, at one time but can 
of course be increased T/ith the rate of bleeding from the 
site. The frequency of application can be increased. 

The medicinal composition of this invention thus 
prepared and used for the gastrointestinal tract has a very 
low toxicity and little or no absorbing ability, assures 
outstanding safety, does not cause side effects or contra- 
indications, such as thirst, visual disorder or dysuria, and 
exhibits the desired activity to protect the mucous membrane 
of the gastrointestinal tract and to check bleeding from the 
.tract. Thus the composition is very useful as a "drug for 
curing peptic ulcers, especially gastric ulcer and duodenal 
ulcer, and for curing hemorrhagic gastric erosion (gastritis) 
and reflux esophagitis. It is also very useful for curing 
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central ulcers and radiation injuries, such as esophagitis, 
esophageal ulcer, recti tis, erosion of the tongue and^the . 
like vfhich are caused by exposure to radiation. 

The invention will be described in greater 
5 detail «ith reference to the follovFing experimental examples. 

Exrerimenta-l 5xajnT>le 1 , 
This experiment was carried out -vnLth use of the 
stomachs removed from rats to check aqueous solution of 
sodium alginate (hereinafter referred to as "AL") specimens 
10 having varying molecular weights, for the inhibitory effect 
on the liquefaction of the mucous membrane caused by an 
artificial gastric Juice. 
Exn^erimental method 

The stomach removed from a rat 7;as cut open 
15 along the greater curvature, immersed in a 5 % -^-L solution 
and thereafter held placed in an artificial gastric juice 
(pH 1.2) at 37 for 30, 60, 120 or 180 minutes to 
measiire the amount of free tyrosine produced by protein 
digestion in the artificial juice. ^ 
2Q Table 1 loelovr sho\7S the result; 

Table 1 

Excerinent Av. mol. v/t. Amount of free 

Ho"; of AL specimen tyrosine 

( ps/ml/kg) 

1 2£f0,000 62 

2 180,000 65 

3 lZfO,000 61 
110,000 65 



25 
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3 90,000 78 

6 60,000 77 

7 (control) 121 

Table 1 shows that AL has a much higher digestion 
inhibitory effect than the control; the compound protects 
the nucous membrane of the removed stomach, inhibits the 
self -liquefaction thereof and provides protection against 
external attacking factors (hydrochloric acid, pepsin, 
etc.). AL exhibits a high digestion inhibitory effect 
even v/hen 60,000 to. 90,000 in average molecular .v/eight 
and achieves an especially high effect v/hen having an 
average molecular freight of 110,000. to 2^0,000. 

SxTierlrnental Sxamiple 2 

As in Ejrperimental Example 1, this experiment 
v/as conducted with use of the stomachs removed from rats 
to check solutions of sodium alginate (AL, average 
molecular weight lZf0,000) of varying concentrations for 
the activity to protect the mucous membrane of the stomach. 
E3q)erimental method 

The stomach removed from a rat was cut open 
along the greater curvature, fully immersed in an AL 
solution of specified concentration, then held placed in 
an artificial gastric jtiice (pH 1.2) at 37 for 2 hours 
and thereafter checked with the unaided eye for the ' 
degree of self -digestion. The result is shown in Table 2 
according to the following criteria. 

(-) The mucous membrane v/as almost free of liquefaction. 



0059221 

- 12 - 

(+) The mucous membrane was swollen and partly liquefied. 
(++) Marked liquefaction. * 

Table 2 

Sx-oeriment Concn. of AL Degree of 

jjo. aq. scln. self-digestion 

(Vf/V %) . . 



1 5 • (-) 

2 . k C-> 
5 3 (-) 



10 



2 (+) 



Table' 2 sbov:s that the &L aqueous solutions 
having a concentration of 3 to 5 W % e-diibit an outstand- 
ing inhibitory effect on self-digestion (activity to 
15 protect the mucous membrane). 

Experiinental Hiisnvle 3 
This experiment was conducted v/ith use of the 
esophagi removed from rabbits to check sodium alginate 
(AL, average molecular weight 11^0,000) for its inhibitory 
20 effect on the digestion of the esophagus. 
Experimental method 

The esophagus removed from a rabbit was turned 
the membrane side out, and the opposite ends of the organ 
were tied v/ith a thread. The esophagus was isnnersed in 
25 ' concentrated hydrochloric acid for 5 minutes, then lightly 
washed with saline, immersed in a 5 % -AL solution and 
thereafter placed in an artificial gastric juice at 57 °C 
for 1, 2, 3 or if hours. Subsequently the juice was 
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collected to measure the amount of free tyrosine therein. 
Table 3 sho\7S the result. 

Table 3 

Sxp, Tine Amount of free tyrosine 

J-^O" ft^g/nl/g tissue v/eight) 

Control jiL 
11 2Zf 7 

2-2 if6 1/^ 

3 3 66 21 

k h . 83 - - . 29 . 

Table 3 shows that .AL effectively inhibits the 
digestion of the rabbit esophageal .membrane. 

. gzDerimsntal 5xaffiT?Te L 
This experiment. Yfas conducted with use of rats 
in the following manner to check sodium alginate (iLL, 
average- molecular weight) for the hemostatic effect on 
bleeding due to gastric biopsy. 
Experimental method 

The rat was ane.sthetized with nembutal,, and the 
stomach was withdravm from the body by laparotomy and then 
cut open along the greater curvature. The gastric mucous 
membrane was partly collected v/ith a probe to cause bleed- 
ing. Immediately thereafter, only, or AL and the 
gastric juice of the rat (1:1 in volume ratio), or AL and 
an artificial gastric juice (0.06 N hydrochloric acid) 
(1:1 in volume ratio) was applied dropwise to the site of 
hemorrhage to determine the duration of bleeding with the 
unaided eye. The above procedure was repeated three times 
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v/ith use of different rats. Table if shows the result. 





Ho. 


Table k 

Specimen 


Time taken 
hemorrhage 


for ch 
(sec. ) 


• • 

eckin 


5 


1 


Control 


60 


75 


75 




2 


AL 


60 


75 


• 75 




3 


AL + rat gastric juice 


45 


50 


45 






i\L + artificial juice 


30 


45 





Table If reveals that Mi forms a gel in the 
10 presence of the gastric juice of the rat or artificial 

gastric juice to check the bleeding in a shortened period 
of time. 

Byoerlmental Exam'ole 5 
The procedure of Sscperiaental Example 4 ?/as 
15 repeated vrith the exception of using specimens of sodium 

alginate ranging. from 60,000 to 240,000 in average molecular 
rreight in combination with the gastric juice of rat in the 
volume ratio of 1:1. Table 5 below shows the result. 

Table 5 

20 Exp. Av. mol. wt. of Time taken for checking 

No. sodium alginate hemorrhage (sec.) 

1 240,000 . ' 35 . 

2 180,000 40 

3 140,000 35 

4 110,000 40 

25 

5 90,000 45 

6 60,000 50 

7 - (control) 90 
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Table 5 reveals that the sodium alginate 
specimens ranging from 60,000 to 2/f0,000 in average • 
molecular v/eight are almost equivalent in the hemostatic 
effect achieved. 

We have further found that sodium alginate 
interacts with fibrinogen v/hich participates in the blood 
clotting system to promote the thrombin-induced conversion 
of fibrinogen into fibrin, consequently promoting clotting 
of the blood released to biochemically check bleeding. 
This effect Tri.ll be apparent from the experiments to follov/. 

ExT?erimental 5yamT?le 6 

This experiment -sras conducted to check v/hether 
or not specimens of sodium alginate (AL) varying in average 
molecular r/eight as listed belov; interact vri.th fibrinogen. 
Experimental method 

To 1.5 ml of 0.5 % solution of fibrinogen was 
added 1.5 ml of 1 % solution of an AL specimen of specified 
molecular weight, and the precipitation resulting in about 
3 minutes at 25 °C was determined in terms of turbidity. 
Table 6 below shows the result. 



Table 6 

Exp. No. Av. mol. wt. of AL Tubidity (650 mji) 

1 2if0,000 0.752 

2 200,000 0.755 

3 180,000 0.7Zf7 
L 160,000 0.760 
5 lZfO,000 0.7^9 
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6 110^000 0.735 

7 90,000 0.747 
3 60,000 0.710 
9 ZfOjOOO 0.^6i^ 

5 10 - (Control) 0.0 

Table 6 shows that sodium alginate (AL) has 

t 

ability to precipitate fi"brinosen from the liTDrinogen 
solution. This is suggestive of the bonding of fibrinogen 
v/ith AL through hydrogen bond, hydrophobic interaction and 

10 analogous force, whereby the AL increases the effective 

concentration of fibrinogen to contribute to the clotting 
of the blood at the site of bleeding* 

Experimental 5xaj!n?le 7 
This -experiment tras carried out in the follov/ing 

15 manner by adding thrombin to fibrinogen solution to check 
tyhether or not sodium alginate (AL, average molecular 
vreight lii.0,000) influences the formation of fibrin. 
Experimental method 

(1) To 0. If ml of 0.2 % fibrinogen solution Y/as added 

20 O.Zf ml of an AL solution of specified concentration, and 
0.1 ml (0.1 unit) of a thrombin solution v/as added to 
measure the fibrin clotting time. The experiment v/as 
performed at 28 ^C. Table 7 below shov/s the result. 

Table 7 

25 Sxr^ . No . AL concn, (V.^/V %) Fibrirx clcttins: time . 

15 1 min. 50 sec. 

2 Zf 2 min. 00 sec. 

5 5 2 min. 15 sec. 
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k 2.2 min, 30 sec, • 

5 13 siin. 00 sec, 

6 0 (Ho AL) 6 min. 00 sec. 

Table 7 reveals that AL promotes clotting at a 
concentration of 1 to 5 %. Although the compound of 
course acts effectively even when used at concentrations of 
above 5 "/V the viscosity of the aqueous solution 
increases t'ith the increase of the concentration, present- 
ing difficulties in administration and the insertion of 
the probe at too high a concentration to cause a trouble, 
hence undesirable. 

Given helovr are examples v/herein medicinal 
compositions are prepared according to the invention and 
clinical examples irhereia ' such compositions rere used. 

Preparation Exsg-ole 1 " 

Sodium alginate having an average molecular 
weight of about li^O,000 is placed into cold purified .v/ater 
in an amount of about 10 times the. amount of the alginate 
and is allov/ed to stand overnight for sv/elling. Subsequent- 
ly the compound is added to an amount of purified water so 
that the resulting solution Y/ill have a final concentration 
of 5 W/y %. The mixture is stirred to thoroughly dissolve 
the sodium alginate. The sodium alginate aqueous solution 
thus obtained is heated at 100 °C for 30 minutes for 
sterilisation and thereafter placed into containers to 
obtain a medicinal composition of the invention in the form 
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of an acueous solution, 

Prs'na.ra.txon Exain'ole 3 ^ 
An aqueous solution of sodium alginate is 
prepared in the same nanner as in Preparation Sxaaple 1 
eyzcs-^t that sterilized purified vrater is used in- place of 
purified r/ater. The solution- is placed into containers to 
obtain a medicinal composition of the invention* • 

Clinical Zxas'ole 1 

Cases 

Thirteen cases of gastric ulcer and 7 cases of 
hemorrhagic gastric erosion. Tahle 1 shov/s the age 
distribution of the patients. 

Table 1 A^re Distribution 



Age Patient 







Total 


Male 


Female 




-19 


0 


0 


0 


20- 


29 


0 


0 


0 


30- 


39 




3 


1 


IfO- 


k9 


6 


3 


3 


50- 


59 


3 


2 


.1 


60- 




• 7 


3 


2 






£0 


13 


7 



The numerical values in the parentheses are 
percentages as is the case v/ith the tables to follow?. 
Hov/ and v/hen to administer 

The medicinal composition of the invention 
prepared in Preparation Example 1 above v/as orally given 
four times a day before every meal and before retiring. 
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at a dose of 50 ml each time, for 30 days. 
P.esults 

Tables 2-1 and 2-2 shov/ the effects produced on 
subjective symptoms in 30 days. The gastric ulcer and 
-5 hemorrhagic gastric erosion v;ere found to haye disappeared 
100 % Tiithin 30 days. 

Table 3 shows the effects as evaluated endosco- 
pically. The composition acted effectively on both 
gastric ulcer and. hemorrhagic gastric erosion in respect 
.0 of hemostatic effect, occult blood test result, curing 
effect and subjective s^TEptoms trithout any exception. 

Table 2-1 Effects on Subjective Symxitoms 
(gastric ulcerj 



15 


Symptoms 


Total 


■ Ifumber of cases of 
disapnearance in 30 
days "(%) 




Epigastric pain 


13 


13 


(100) 




Epigastralgea discomfort 


11 


11 


(100) 




Flatus 


13 


13 


(100) 


20 


Sense of retention 


13 . 


13 


(100) 




Heartburn 


13 


■ 13 


(100) 




Eructation 


13 


■ 13 


(100) 




Anorexia 


13 


13 


(100) 




Nausea 


11 


11 


(100) 


25 


Vomiting 


6 


6 


(100) 




Hematemesis 


2 


2 


(100) 




Hematschezia 


6 


6 


(100) 




Blush and pallor 


3 • 


3 


(100) 




Prostration 


3 


3 


(100) 


30 


Palpitation 


1 


1 


(100) 
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Table 2-2 Effects on Subjective Syaptoms 
(hemorrhagic gastric erosion) 



10 



Symptoms 

Epigastric pain 

Epigastralgea 
discomfort 

Flatus 

Sense of retention 

Heartburn 

Eructation 

Anorexia 

Nausea 



Total 

7 
7 

6 
7 
7 
7 
7 
7 



Number of cases of disappea- 
rance in 30 days (%) 

7 (100) 

7 (100) 

6 (100) 

7 (100) 
7 (XOO) 
7 (100). 
7 (100) 

7 (100) . • 



Table 3 Evaluation of Effects on Diseases 



15 



20 



25 



30 



Effect 



Very 

effective 



O 
fH 

o 

-P 
CO 

CD 



CQ 

a o 

1:0 CD 
Pi 

O -P 
B (0 
(D OS 



Hemostatic 

Occult blood 
test 

Curing 

Subjective 
symptoms 

Hemostatic 
Curing 



Subjective 
symptoms 



(7^7) 

(55.6) 
1 

(7.7) 

1 

(7.7) 
0 

(0) 
0 

(0) 
0 

(0) 



Criteria 

Effective Slightly Hot 

effective effective 



10 

(76.9) 


(15^4) 


0 

(0.) 


3 

(33.3) 


1 ■ 
(11.1) 


0 

(0) 


10 
(76.9) 


- ^ 
(15.4) 


0 

(0) 


10 
(76.9) 


2 

(15.if) 


0 

(0) 


7 

(100) 


0 

(0) 


0 

(0) 


7 

(100) 


0 

(0) 


0 

(0) 


7 

(100) 


0 

(0) 


0 

(0) 
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Discussion 

The aaueous solution of sodium alginate v/as 
* « 

used for 13 cases of gastric ulcer and 7 cases of hemorr- 
hagic gastric erosion to check the solution for its 
effectiveness. The solution v/as found effective in all 
the cases of hemorrhagic gastric erosion and also proved 
effective in almost all cases of gastric ulcer. The 
preparation v/as especially effective for checking large 
hemorrhages. 

The administration of the present composition 
entailed no. side effect T/hatever. 

Clinical Examrle 2 - ' 

The medicinal composition, of the invention used 
T7as the 5 r?/y % aqueous solution of sodium alginate, , 
1ZlO,000 in aver3.ge molecular weight, prepared in Preparation 
Example 1* 

Cases and method of administration 

The composition was given four times a day before 
every meal and before retiring, at a dose of 25 ml each 
time, for 3 cases of gastric ulcer, 2 cases of duodenal 
ulcer, 1 case of hemorrhagic gastritis and 2 cases of 
reflux esophagi tis. The composition was administered for 
5 days to 1^0 days. Table Zj. shows the age distribution of ' 
the patients. 

Table L 

Age Total Patient 

Hale Female 

- 19 0 0 0 

20 - 29 0 0 0 
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30 - 39 


1 


1 


0 


kO - kS 


1 


1 


0 


50-59 




3 


1 


60 - 


k 


1- 


3 


•Total 


10 
(100) 


6 

(60) 


h 

w) ■ 



Results 

Table 5-1 to Taale shov/ the results achieved 
in respect of suhjective symptoias. The sysiptoEis of hemo- 
rrhagic gastritis subsided ^thin 30 days in all cases. 
The subjective symptoms of reflux esophagi tis, gastric 
ulcer and duodenal ulcer disappeared in about 21 days. 

Table 5-1 Disappearance of Subjective Symptoms 
(gastric ulcer) 



Symptoms 


Total 


Disappearance 
within: 


of 


symptoms 






5 days 10 


days 21 


davs No efj 


Chest pain 


2 


2 








Epigastric pain 


5 






3 


2 


Esophageal pain 


• - 3 


1 - 


1. 


1 




Allotrylic sense 
in esophagus 


2 




z' 






Abdominal pain 


5 






1 




Epigastralgea 
discomfort 


5 




2 


1 


2 


Flatus 


5 




2 


1 


2 


Sense of reten- 
tion 


k 


11 


3 






Heartburn 


L 
• 


2 


2 






Anorexia 


3 






3 




Nausea 


5 


1 


1 


3 
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Vomiting 


3 


1 


Eeflux 


2 


1 


Hecateciesis 


2 


1 


Hematschezia 


2 


1 


Stricture 


1 




Blush and pallor 


1 




Prostration 


1 





Ta'ole 5-2 Disappearance of Subjective Symptoms 
(duodenal ulcer) 

SymptoHS • Total Disappearance of symptoms s/ithin: 

^ <^a"S 10 days 21 davs No effect 



Epigastric pain 


2 






2 


Esophageal pain 


1 






1 


Allotrylic sense 
in esophagus 


2 






2 


Abdominal pain 


1 






1 


Spigastralgea 
discomfort 


2 




1 


1 


Flatus 


1 • 




: 1 . 




Sence of reten- 
tion 


2 


1 


1 . - 




Heartburn 


2 


1 


1 




Eructation 


2 


1 


1 




Anorexia 


1 


1 






Nausea 


2 




1 


1 


Vomiting 


1 






1 


Reflux 


1 


1 






Hematschezia 


1 




1 
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Table 5-5 Disappearance of Subjective Symptoms 
(heiaorrhagic gastritis) 

Symptoms Total Disappearance of symptoms v/i'thin: 

5 days 10 days ,21 days 30 days 

Sense of re ten- 1 1 
tion 

Eeartburn 1 ^ 1 

ilnorezia 1 1 



Table 5-^ Disappearance of Subjective Symptoms 
10 (reflux esophagi tis) ..... 

SjTuptoms Total Disappearance of symptoms 

^thin: - 

3 days 10 days 21 days -No effect 

Chest pain 1 1 

15 Esophageal pain 2 1 1 

Allotrylic sense 2 1 1 
in esophagus 

Epigastralgea i 1 
discomfort 

20 Eeartburn .21 1 • 

Sinictation 1 1 

Anorexia 1 - ' . 1 



Table 6 shor/s the effects of the composition 
as evaluated based on the results obtained endoscopically 
25 • in 30 days. 
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Table 6 Effects of the medicinal composition 
Effect Criteria 





• 




ii I ec uxve 




1:0 u 






effective 




effective 


eff 




11513 o s ^a ui c 


1 


5 


1 


0 




ounii3 




2 


0 


0 


ulcei* 














ouo J active 


3 


2 


0 


0 




sjTaptoss 












nesips ua i*xc 


0 


1 


1 


0 


Duodenal 


Hi 1 T*T n rr 










ulcer 


u 


i 


1 


0 


(2 cases) 


ouDjecuive 










0 


2 


0 


0 














Eesiorrha- 


Heno static 


0 


1 


0 


0 












gic gast- 


Curing 


0 


1 


0 


0 


ritis 












(1 case) 


Subjective 


0 


0 


1 


0 




symptoss 












Eemo static 


0 


1 


1 


0 


Seflux 










esophagi- 


Curing 


1 


1 


0 


0 


tis 












(2. cases) 


Subjective 


0 


2 


0 


0 




symptoms 











Table 6 reveals the follbv/ing. 
(1) Effects on gastric ulcer . 

The heaostatic activity v/as very effective in one 
case out of five (20 %) , effective in three cases (60 %) 
and slightly effective in one case (20 , thus achieving 
80 % of effectiveness v.'ith the very effective and effective 
results combined. The ulcer disappeared very effectively 
in three cases (60 and effectively in two cases (ZiO %) , 
thus attaining 100 % effectiveness" r/ith these very effective 
and effective results combined. The composition siailarly 
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achieved 100 % effectiveness on the subjective symptoms, 
Conseouently the com-oosition Tjroved .very useful in all the 
cases. 

(2) Effects on duodenal ulcer 

Bleeding t/as checked and the ulcer disappeared 
effectively in one case out of tv;o (50 %) and slightly 
effectively in one case (50 %) ^ hence 50 % effectiveness. 
The subjective syiaptosis subsided effectively in the tv/o 
cases. Thus these two cases substantiate the usefulness 
of the composition. 

(3) Hemorrhagic gastritis • • - 

The composition v?as effective in respect of ' 
hemostatic activity and disappearance of the ulcer and 
slightly effective on the subjective symptoms, hence 
useful. 

(if) Effects on reflux escphagitis accomplished by esopha- 
ge3.1 hiatus hernia 

The hemostatic activity was effective in one 
case out of two (50 %) and slightly effective in one case 
(50 %) to achieve 50 % effectiveness. . The ulcer disappeared 
very effectively in one case (50 %) and' effectively in one 
case (50 %) , hence 50 % effectiveness. The composition 
v;as effective on the subjective symptoms in both cases 
and therefore useful in these cases. 

Clinical Exani'ole 5 Sadiation Ssox^hagitis 
V/hile receiving treatment on cancer, the 
patients of the following tv/o cases with erosion of the 
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esopha£-.is were orally given the composition prepared in 
Preparation E::acple 1 three times a day before every meal 
at a dose of ifO ml each time and were checked for changes 
in the subjective symptoms vrith the lapse of time and 
observed endoscopically, = 

Patient 1 : 68-year-old male with esophagus cancer 

The patient received radiation therapy for 
cancer of esophagus in the niidportion of the esophagus in 
the chest region. About the time he had been irradiated 
with 3000 rad, he experienced a burning sensation in the 
bone portion of the rear chest, and a swallov/ing pain. An 
endoscopic examination at about this time revealed a . . 
highly hemorrhagic erosive inflasmtation over a length of 
about 8 cm above a stricture due to cancerous ulcer. The 
subjective symptoms ryere remarkably alleviated several 
days after the start of administration of the composition. 
In tv/o.v/eeks after the start of administration, hardly any 
erosive inflammation vras endoscopically found, v/ith reduced 
susceptibility to bleeding. 

Patient 2 : 56-year-old female ^'ith lung cancer 

V/hile receiving radiation therapy for cancer in 
an upper portion of the right lung, the patient had a 
sensation of a lump or tightness and a sv/allov/ing pain in 
an upper esophageal region to a lower throat portion 
included in the radiation field. The subjective symptoms 
v/ere lessened by the administration of the composition for 
tv/o days and almost disappeared on and after the 10th day. 
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The administration of the composition was continued for 
32 days and thereafter discontinued. Subjective symptoms 
did not appear for more than one month thereafter. An 
X-ray ohservation revealed no 'abnormality in the esopha.geal 
5 mucous membrane in the corresponding region even during 
the appearance of symptoms. Fresijimably the inflammation, 
if any, was mild. No endoscopic examination v/as performed 
because the site in question was not easily accessible. 

Clinical Sxam-ole L Rectitis due to Radiation 

1Q The patients of the following two cases with 

rectitis resulting from the treatment for cancer of the 
womb were treated by intrarectaliy injecting the present 
composition once daily at a dose of 100 ml and allowing' 
the patient to stay in bed .for about 1 hour after the 

13 injection. The results are given below. 

Patient 3 : 62-year-old female v/ith cancer of womb 

The patient received radiation therapy for 
uterine cancer Zf years ago, and radiation rectitis was 
thereafter found by X-ray with improper expansion of the 

20 rectum. She complained of a lower abdominal pain during 

defecation, with the result of occult blood test remaining 
positive. Administration of the composition eliminated 
hematschezia v/ithin 1 week, also eliminating or alleviating 
• the abdominal pain and occult blood. The expansion insu- 

25 fficiency of the rectum was found to remain unchanged by 
X-ray. 

Patient : Cancer of womb 
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The patient continually experienced a small 
aaount of bleeding from the anus upon every defecation 
after receiving radiation therapy for cancer of the womb 
five years ago. In the second y/eek after the start of 
administration of the composition, the anal hemorrhage 
apparently lessened, v?ith defecation occasionally accompa- 
nied by no bleeding. 

Clinical Sxa sg^ie q Erosion of Tongue bv Radiation 
The patient was instructed to gargle 4 to 5 
times daily with 30 ml of the present composition each 
time. 

Patient : 5^-year-old male with cancer of tongue • ... 

The patient was treated by irradiation of 
radiation (60 Co) and a radium needle for a cancerous 
tumor in the left half of the back of the tongue. Tv/o 
weeks later, an erosion and a fur occurred on the needle- 
pierced portion. With the present composition administered 
for 1 week, the erosion on the back of the tongue was 
cured completely, and the attendant pain disappeared. 
Thus the erosion on the needle-pierced portion was cured 
much more promptly than is generally the case vilth such 
erosions. 

Clinical v.^^m^ ie 6 Tadlve Ulcer at Distal 5nd of 

Esorhagus 

In the following two cases, the present composi- 
tion was given orally three times daily before every meal 
at a dose of LO ml each time for a shallow ulcer at the 
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distal end of the esophagus. The ulcer appeaxed to have 
developed tardively due to irradiation with radiation 
during gastrectomy. 

Patient 6 : 77--y ear-old male v/ith gastric cancer 

One year and 6 months ago, the patient received 
radiatT.on therapy during gastrecomy performed for gastric 
cancer. For 1 month before coming to the hospital, he 
experienced a sensation of retention at a lov/er portion of 
the esophagus during swallowing^ X-ray and endoscopic 
examination revealed a shallow linear ulcer in the esopha- 
geal mucous membrane immediately above the pylorus. 
Passage of barium vras greatly' impeded by the leison^ In 
the third week after the start of administration of the 
present composition. X-ray studies revealed a remarkable 
improvement in the passage of barium. In the fifth week, 
the ulcer was found to have been cured endoscopically* 
Patient 7 : 68-year-old' male with gastric cancer 

As in the above case (patient 6), he received 
radiation therapy during gastrecomy performed for gastric 
cancer 2 years ago. For several months before coming to 
the hospital, he experienced a penetrating pain and a 
sensation of slight retention at a lower portion of the 
esophagus during svxallov/ing. Small but many lesions of 
shallOY/ erosive ulcer were endoscopically noted at the 
distal end of the esophagus. A continued treatment was 
performed with oral administration of an antacid and usual 
mucous membrane protective agent such as aluminum hydroxide 
gel, but the subjective symptoms as well as endoscopic 
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findings remained unchanged without any improvenent. 
Kcvever, the pain disappeared with administration of the 
present composition for 1 week, and the sensation of 
retention also disappeared in 3 weeks. The small erosive 
ulcerous lesions were found to have "been disappeared and 
no inflammatory lesions were noted on the mucous membrane 
when the patient was endoscopically checked in the foxirth 
week. 

Clinical Sxam-cle 7 Gushing 's Ulcer 
1. Cases 

Table 7 below shoves the original diseases involved 
in 26 cases of Gushing' s ulcer studied. Although not 
without exceptions, .patients with Cushing's ulcer as a 
complication generally have serious cerebral dysfunctions 
and the resulting disturbance of consciousness. Twenty- 
five cases out of the 26 cases were in a semi-coma to deep 
coma, i.e. at a serious level of disturbance of consciousness 

•The present composition was therefore given through a tube 
inserted into the stomach through the nose since oral 
administration was in no way possible. . Coffee-ground vomits 
and tarry stools were noted iii all the cases. The gastric 
juice was collected through a tube from time to time and 
checked by occult blood test, and the stool was also 

•similarly checked to detect hemorrhage, if any. The case 
involving the likelihood that blood was swallowed due to an 
injury in the mouth or nasal mucous membrane was of course 
excluded from the present study. As a rule, the composition 
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v/as given 3 times daily at a dose of 50 ml ea'ch time. 

Table 7 Original Diseases of the Cases 

Disease - Number of Cases 

Intracerebral hemorrhage 12 
Cerebral aneurysm 7 
Cerebral tumor - 5 

Cerebral infarction 1 
External wound in head 1. 

Tatal ' 26 

2. Exitus 

Table 8 shov/s the exitus of the 26 cases studied. 
Table 8 Exitus of Cases 
Exitus Death tTo Change Im?roveir.ent Cure 



Ho. of 
cases 



3 10 



Table 8 shov/s 9 cases of death out of the 26 
cases. Hov/ever, as T7ill be described later, the hemorrhage 
due to Gushing' s ulcer per se resulted in death in only one 
case. The improvement, achieved in 10 cases, means an 
improvement in the level of consciousness and also an 
improvement in neurologically abnormal symptoms. The cure, 
achieved in \\ cases, refers to the patient discharged 
v/ithout any neurological deciduate complaint. Thus IZf 
cases were improvement or cure. On the other hand, 3 cases 
remained unchanged. These results indicate that improvements 
in clinical symptoms can be expected in a majority of cases 
if Gushing' s ulcer is overcome. It is therefore signifi- 
cant to reduce deaths from hemorrhage due to Gushing' s 
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ulcer. 

3. Discussion of the Cases of Death 

« 

Table 9 sho'crs the causes of death in the 9 cases. 
Table 9 

5_ Causes Kumber. of Cases 

, Eemorrhage due to Cushing's ulcer 1 

Acute renal insufficiency 1 

Numbness of brain stea due to 7 
serious cerebral dysfiuiction 

Table $ shows that the hemorrhage death due to 

Gushing' s ulcer itself is limited to only one case out of 

nine. Almost all deaths resulted from numbness of the 

brain stem due to the original cerebral dysfunction. In 

view of the fact that in the case of Cushing's ulcer, the 

15 . hemorrhage from the ulcer itself usually entails many 

deaths, the present composition apparently acts against 
Cushing's ulcer effectively. Five cases out of the 9 
cases of death were examined by autopsy. Table 10 shows 
the findings obtained by examining the stomach and duodenum 

20 with the unaided eye by autopsy. 

Table 10 Findings obtained by Autopsy 





Case 


Age 


Sex 


Original 
diesease 


Results of Observation with 
Unaided Eve 


25 


1 


55 


M 


Cerebral 
tumor 


Slight erosion 




2 


60 


F 


Cerebral 
aneurysm 


Almost no change 




3 




M 


Cerebral 
tumor 


Submucosal hemorrhage at stomach 
upper region 


30 


h 


^9 


F 


Cerebral 
aneurysm 


Tv/o small ulcerous lesions at 
gastric angle and vestibulura pyliri. 
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Sniall ulcerous lesion in duodenal 
bulb. 

5 68 M Cerebral Vas exposed from lesser curvature 
aneurysm at stcnach- esophagus border 

closer to pylorus. A 3-cr2-long 
linear ulcerous lesion at stomach 
upper region, . 

In Case 5, v/hich- appears to be the only case of 
he=iorrhage death, a thick artery closer to the lesser 
curvature v/as exposed fron the mesbrane in the vicinity of 
the border betireen the stoiiiach and the esophagus. 
Presumably bleeding from the vessel is the cause of death. 
In the present case about 3-cm-lcng linear ulcerous lesion 
T:as noted close to the lesser curvature at a stomach upper 
region but v;as free of bleeding. The patient also had 
serious pneumonia and iras clinically in the condition of 
serious ventilation insufficiency, so that some question 
remains as to irhether or not the "cause of death is 
hemorrhage only. The patient of Case k died directly of 
acute renal insufficiency and also had serious hepatocirrho- 
sis. The patient had 5 small . lesions of ulcer in the gastric 
angle to the vestibulum pyliri and a lesion of ulcer in 
the duodenal bulb. All the lesions v/ere in the course of 
curing or free of bleeding. In the other three cases, 
there was clinically no gastrointestinal bleeding, and 
autopsy conducted failed to reveal any particular abnorma- 
lity in the stomach or the duodenum. 
Zf. Results 

Table 11 shov/s the clinical effects achieved. 
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Table 11 Clinical Effects 

Effect Ho effect Effective Verv effective Unknovm Tot a 

Kunber of 5 I5 5 1 26 

cases 

•.Vith reference to Table 11 above, the tera • 
"no effect" refers to the case wherein no reduction in 
'henorrhage was noted despite the administration of the 
composition, and the term "effective" refers to the case 
Trherein the hemorrhase ts&s decreased by the administration 
and completely stopped within 2 days to 2 weeks. The 
cessation of hemorrhage was determined by the occult blood 
test of the gastric juice or stool upon the change from 
positive to negative. The tera "very effective" refers to 
the case wherein the hemorrhage ceased completely v/ithin 
tuo days after the start of the administration. Of the 5 
cases of "no effect" listed, 3 cases are death, of which 
Ckse 3 in Table 10 only appears to be hemorrhage death. 
Another case is death due to acute renal insufficiency 
(as listed in Table 10), and the patient of the other case 
died of cerebral ischemia • resulting from contraction of the 
brain vas. Of two cases of survival, one is a 83-year-old 
patient ivith cerebral hemorrhage and was transferred to 
the internal department in. a vegetable state. Hemorrhage 
was persistent in the other. case, but the patient neverthe- 
less was generally in good condition including consciousness 
and therefore underwent a surgical operation, which revealed 
an artery exposed from the duodenal bulb. The 26 cases 
include a considerably large number of effective and very 
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effective cases combined, i.e. 20 cases. This substantiates 
the effectiveness of sodium alginate on Gushing* s ulcer. 
The patient of the unknov/n case had cerebral hemorrhage, 
developed a m.assive gastrointestinal bleeding immediately 
after the onset of symptoms and r/as hospitalized Zf hours 
after the onset. Although immediately given sodium 
alginate, the patient died 12 hours after the onset. . 
Therefore the case x:a.s too emergent to determine the 
effectiveness. 

Clinical Examples 3 to 6 given above indicate 
that the therapeutic composition of this invention acts 
effectively on the acute and tsirdive mucosal disturbances 
attendant on radiation therapy, i.e. on mucosal inflamma- 
tion and injuries due to radiation, alleviating subjective 
symptoms promptly and remarkably and also mitigating the 
objective symptoms of erosive changes in the mucous membrane • 
In the case of mucosal radiation inflammation and injuries, 
the disturbance of cells by radiation retards the multipli- 
cation of the cells, presenting difficulty in repairing the 
erosion and frequently leading to chronic symptoms, whereas 
it is believed that the curing composition of this invention, 
r/ith its outstanding ability to adhere to the mucous 
membrane, effectively protects the erosive portion of the 
membrajie to produce the remarkable clinical effects 
described above. 

Clinical Example 7 reveals that the curing 
comTjosition of the invention greatly reduces the likelihood 
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of hemorrhage death resulting from Gushing' s ulcer which 
has not been fully clarified, for v/hich methods of therapy 
still remain to be explored despite a vast accumulation of 
experimental and clinical studies heretofore conducted, 
and v/hich entails hemorrhages that are extremely difficult 
to check if taking place and result in an exceedingly high 
rate of mortality unlike usual stress ulcers. 
Clinical Sxamx^le 8 
The patient v/as a 31-year-old male v/ith gastric 
submucosal neoplasma (fibroid). Gastric endoscopy was. 
performed to examine a tumor detected immediately .belov/ 
the pyrorus by a gasti^ic group examination. • A lesion 
resembling submucosal neoplasma ^3iS endoscopically noted 
on the rear wall of the stomach immediately belov; the 
pylorus. An ulcer in A2 stage v/as found at the top of the 
lesion. There v/as no hemorrhage from the base of the 
ulcer. Although bleeding was expected, a biopsy v/as 
performed on the base of the ulcer for the histological 
diagnosis of the gastric submucosal neoplasma. When 5 
pieces of tissues were removed from the- base of the ulcer, 
the blood flov/ed out. The bleeding v/as observed for about 
3 minutes but did not cease, so that the composition 
prepared in Preparation Example 1 v/as given v/ith use of 
Gastroscope 6F-B3 (product of Olympus Kogaku Co., Ltd.) 
of the general type commercially available for biopsy. 
A v/ashing polyethylene tube, available as an attachment 
and measuring 2.2 mm in outside diameter and 1.5 nim in 
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inside diameter, v/as passed through a forceps hole, 2,8 mm 
in dianieter, of the instrument and inserted through the 
ulcer to its bleeding base. A 10 ml Guantitjr of the 
com-DOSition ^as applied to the base somev/hat dropv;ise. 
Five minutes thereafter, the blood clotted in the form of 
cables, and the blood rras no longer seen to flov/ out along 
the clot. V/hen the cable-like blood coagulation v/as 
removed by a biopsy forceps to confirm the cessation of 
bleeding, bleeding occurred again although slov/ly. Another 
10 ml quantity of the composition was therefore applied 
dropv/ise to the bleeding base of the ulcer in the same 
manner as above. The bleeding ceased completely Zf minutes 
later. 

Ho heaatemesis or tarry stool was noted after the 
cessation of the bleeding. 

Clinical Exsjinsle Q 
The present composition v;as applied to the 
patients listed in Table 12 belov: and undergoing a gastric 
biopsy to determine the hemostatic effect of the composition 
on the hemorrhage due to endoscopic biopsy. 

Table 12 







Total 


Hale 


Female 




19 








- 20 - 


29 


1 (100) 


0 


1 (100) 


30 - 


39 


3 (100) 


2 (66.7) 


1 (33. -3) 


£fO - 


k9 


k (100) 


3 (75.0) 


1 (25.0) 


50 - 


59 


6 (100) 


5 (50.0) 


3 (50.0) 


60 - 




6 (100) 


if (66.7) 


2 (33.3) 






20 (100) 


12 (60) 


8 (ifO) 
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Gastric ulcer 12 
Disease Gastric csncer k • 

Chronic gastritis 
The values in the parentheses are percentages. 
A tuhe 2.£f E2S1 in inside diameter was inserted . . 
into the ^omach of the patient \iath use of a gastrofiber- 
scope of the direct Y±evr type 3*2 mm in forceps diaiaeter. 
Immediately after "biopsy, 30 ml of the composition xias 
endoscopically applied to the site. The result was 
compared rrlth 5 cases in v/hich the composition v/as not 
given. 

For the evaluation of the hemostatic effect, the 
fiberscope was held in place for 10 minutes, and V:hen the 
bleeding ceased within this period of time, the result was 
interpreted as being effective. 

vfith reference to Table 13 below showing the 
hemostatic effects achieved, the hemorrhage ceased within 
10 minutes in all the Zf cases of chronic gastritis (100%), 
in 11 cases out of 12 cases of gastric- ulcer (91.7%) end 
in 3 cases out of if cases of gastric cancer (75%). Of the- 
5 cases of control in v/hich the present composition vras not 
applied after biopsy, only one case proved effective (20%) 
vrith the hemorrhage stopped v/ithin 10 minutes. 
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Table 13 

Disease 

Chronic gastritis 

Test Gastric ulcer 
group 

- 5 Gastric cancer 

Control Chronic gastritis 

The values in the 



Number of Cases Effective 

k (100) k (100) 

12 (100) 11 (91.7) 

k (100) 3 (75.0) 

3 (100) 1 (20.0) 

iren theses are percentages. 
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V/hat is claimed is: 

1. A medicinal coiaposition for the gastrointestinal 
tract having activity to protect the mucous membrane. of the 
gastrointestinal tract and to check bleeding from the tract, 
characterized in that .the composition comprises a water- 
soluble salt of alginic acid as its active component.. " 

2. A medicinal composition as defined in Claim 1- 
which is a composition for curing- peptic ulcers. 

3. A medicinal composition as defined in Claim 1 
v/hich is a composition for curing radiation injuries. 

if. A medicinal composition as defined in Claim 1 
which is a composition for curing central ulcers. 

5. A medicinal composition as defined- in Claim 1 
?/hich is a composition for curing Cushing's ulcer. 

6. A medicinal composition as defined in Claim 1 
t/hich is a composition for curing curling's ulcer. 

7. A medicinal composition as defined in Claim 1 
v/hich is a hemostatic composition for checking bleeding 
due to gastric biopsy. 

8. A medicinal composition as* defined in any one 
of Claims 1 to 7 v/herein the y/ater-scluble salt is 
selected from among sodium salt, potassium salt, ammonium 
salt and amine salt. 

9. A medicinal composition as defined in any one 
of Claims 1 to 7 v/herein the 7/ater-~soluble salt has an 
avarage molecular weight of about 60,000 to 250,000. 

10. A medicinal composition as defined in any one 
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of Claims 1 to 7 wherein the v/ater-soluble salt has a 
viscosity of 5 to I50 centipoises v/hsix formulated into 
2 % aqueous solution, 

11. A medicinal composition as defined in any 
one of Claims 1 to 6 Y/hich is administered orally or via 
the nose. 

12. A medicinal composition as defined in any 
one of Claims 1 to 7 v/hich is administered endoscopically. 

13. A medicinal composition as defined in any* 
one of Claims 1 to 6 which is administered intraintesti- 
nally. 
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